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Abstract The life-histories of different South East Asian Miletinae (Lycaenidae) of 
the genera Logania, Miletus, and Allotinus are described. Larval sternorrhyncho- 
phagy is likely the plesiomorphic condition in this subfamily ; it still occurs in Logania 
malayica, where the caterpillars feed on ant-attended aphids. The imagines feed on 
honeydew of the same species of aphids and at night rest within the ant-attended 
aphid colonies. In the species-rich genera Miletus and Allotinus, different food 
specializations are found: Miletus biggsii feeds on several species of aphids as well as 
coccids. In all observed cases its prey was attended by ants of the genus Dolichoderus 
(Dolichoderinae), which seem to be the oviposition cue for the females. In Allotinus 
apries the L, caterpillar feeds on coccids, whereas the L, larva is carried by ants of the 
myrmicine species Myrmicaria lutea into their nests and supposedly feeds as a kle- 
ptoparasite on the ant’s brood. In Allotinus subviolaceus the larvae feed on mem- 
bracids (Auchenorrhyncha). 


Introduction 


Among lycaenid butterflies (Lycaenidae) the subfamily Miletinae (sensu ELIOT, 
1973) is remarkable for its nutritional biology. All known miletine larvae are carnivo- 
rous (CORBET & PENDLEBURY, 1978; COTTRELL, 1984; ELIOT, 1986) and feed upon 
different species of homopterans, mostly Sternorrhyncha (aphids and coccids) ; some- 
times they also feed on the honeydew of their prey. The adults seem to depend totally 
on homopteran honeydew for their nutrition. The biology of the Asian genus Logania 
DISTANT, 1884, and, especially, of the species-rich genera Miletus HUBNER, 1819, and 
Allotinus C. & R. FELDER, [1865], is only poorly known (for review : COTTRELL, 
1984). 

In recent years, we investigated the life-histories of several West-Malaysian 
lycaenids, including phytophagous myrmecophilous species (MASCHWITZ et al., 1984, 
1985a, 1985 b). Our recent studies on the Miletini not only confirmed the carnivorous 
behaviour of their larvae, but also revealed some additional previously unknown 
aspects of their feeding habits, including, for example, a shift to kleptoparasitism (as 
defined below) inside ants’ nests. The adaptations of the adult butterflies to the ants 
are in some cases closer than previously expected. 
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Methods 


The observations for the current study were carried out in 1986 and 1987 (January 
to March) near the Ulu Gombak Field Studies Centre (UGFSC) of the University of 
Malaya, Kuala Lumpur. Observations and tests were carried out partly in the field and 
partly in the UGFSC. The butterflies were kindly determined by Lt. Col. J. ELIOT, 
Taunton, U. K. Voucher specimens of the butterflies and the membracids are deposited 
at the British Museum (Natural History), London. The scanning electron microphoto- 
graph was taken with a Hitachi S 500 by M. RUPPEL, Frankfurt. 


Results 


1. Logania malayica malayica DISTANT, 1884 


Adults of this species were found in an open, disturbed part of the forest where 
they were feeding on the honeydew of two colonies of an aphid (Pseudoregma sp., 
Hormaphididae) on Achasma (Zingiberaceae). The aphids were attended by Lepto- 
thorax ants (Formicidae, Myrmicinae). Pseudoregma, like many members of the 
Hormaphididae, possesses a soldier caste. While one aphid colony was small and 
contained only a few soldiers, the other colony was very large and counted hundreds 
of aphids with a considerable number of soldiers. At any time, a varying number of 
male and female L. malayica was observed either “milking” the aphids with their 
proboscis or resting inmidst the larger colony, especially in the lower parts of the plant 
where there were fewer soldiers. Also at night the adult lycaenids rested within the 
colony (Fig. 1). Over a period of 4 weeks, between 4 and 6 butterflies were observed 
more or less permanently within the aphid colony. 

We failed to detect any eggs or larvae of the lycaenids in the large aphid colony. 
As reported by OHARA (after AOKI, 1987), eggs or larvae of predators are usually 
destroyed by the hormaphids’ soldiers. We brought caterpillars of Miletus spp. of 
different sizes (L; to mature) into this colony (collected from colonies of other, 
non-hormaphidian aphids) to test the reaction of the soldiers ; the larvae were attack- 
ed at once with the cephal spines and usually fell to the ground. In a few cases younger 
larvae were killed by the soldiers. Only in the smaller colony with fewer soldiers we 
found several ova, a yellowish-brown empty chorion, and, on one occasion, a 9 mm 
long larva similar in habitus to the larvae of Miletus and Allotinus known to us, but 
much more yellowish to yellowish-olive than any of these, with an interrupted dark 
bluish-grey dorsal line and whitish speckling (see Fig. 2). Unfortunately the larva died 
in the laboratory. 


2. Miletus biggsii (DISTANT, 1884) 


Supplementary to MASCHWITZ et al. (1985a), additional observations on Miletus 
biggsii are reported here. In 1984 we observed females of M. biggsii ovipositing into 
colonies of coccids visited by Dolichoderus ants (Dolichoderinae). During an excursion 
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Figs.1-3. 1. Imagines of Logania malayica, resting at night within an ant- 
attended colony of Pseudoregma hormaphids on Achasma. 2. Miletine 
caterpillar in Pseudo--regma colony attended by Leptothorax ants on Achas- 
ma; supposedly larva of Logania malayica. 3. Mature larva of Miletus 
biggsii while devouring an aphid (arrow). The aphid is grasped with the 
thoracic legs; the caterpillar’s head is strongly bent ventrally under the 
“hood” of the prothoracic shield during the feeding act. 
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to Singapore in February 1986 we observed several females of M. biggsii flying around 
bamboo in the garden of the University of Singapore and ovipositing into aggregations 
of aphids (an unidentified hormaphid species), attended by a Dolichoderus sp. as well. 
Both the oviposition act and ova were seen, but no caterpillars. The absence of 
caterpillars probably again can be attributed to the presence of the hormaphid soldiers, 
which kill predators or throw them to the ground (Aoki, 1982, 1987). 

In 1987 we observed M. biggsii females flying around aphid colonies of Pseudoreg- 
ma sp. (Hormaphididae) attended by Dolichoderus ants on zingiberacean plants near 
the UGFSC and feeding on the honeydew. We found ova of M. biggsi both in larger 
and smaller colonies of the hormaphids, but larvae only in the smaller colonies which 
contained no or only a few soldiers. The larvae of M. biggsii fed upon these colonies, 
consuming large numbers of aphids and thus destroying the small aggregations. The 
feeding act of a Miletus caterpillar was repeatedly observed : the larva first moves its 
head over and around one aphid several times, then grasps it with its mandibles, draws 
it up and off the plant, takes it with its thoracic legs, and then devours it within a few 
seconds (Fig.3). This act is repeated up to ten successive times, after which the 
caterpillar rests for one to several hours. When we offered different species of aphids 
to the caterpillars, they preferred the Pseudoregma species they were used to and, 
reluctantly, accepted also another hormaphid species from bamboo, but they rejected 
the non-hormaphid species offered to them. 


3. Genus Allotinus C. & R. FELDER, [1865] 


3.a. Allotinus (Paragerydus) substrigosus substrigosus (MOORE, 1884) 

A male of A. substrigosus for several days stayed with a colony of Pseudoregma sp. 
(Hormaphididae) on Achasma sp. (Zingiberaceae) in a dense secondary forest, attend- 
ed by a Crematogaster species (a myrmicine ant). It rested near or in the colony and 
fed on the honeydew excreted by the aphids in response to being “milked” by the 
butterfly’s proboscis. The small aphid colony contained only a few soldiers. We 
detected eggs and a typical Allotinus larva within the colony. The caterpillar 
disappeared after a few days. 


3.b. Allotinus (Paragerydus) apries FRUHSTORFER, 1913 

During earlier stays in West Malaysia we found a few reddish brown lycaenid 
pupae within the carton nests of the ant Myrmicaria lutea EMERY, 1901 (Myrmicinae) 
(Figs. 4, 5). While studying this ant species in more detail in 1986 we found a total of 
3 pupae, two of them while opening a carton nest on February 7" (Fig. 5). From these 
a female emerged on February 16" before sunrise and a male on the early afternoon 
of Feb. 23. This shows that the pupal instar may last more than 16 days, the longest 
pupal duration of a miletine lycaenid we observed so far under tropical conditions. 
From a third pupa collected on March 21t, a male emerged on April 5". 

The pupae and ten remnants of pupation sites (silken bolsters to which the pupal 
cremasters had been attached) were found within the nests of a Myrmicaria colony 
living on plants in a small swampy area. There, many of the carton nests of the ants 
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Figs.4 8. Allotinus apries and Myrmicaria lutea. 4. Workers of Myrmicaria attending 
a small aggregation of coccids on a zingiber leaf. 5. Nest of Myrmicaria, outer 
envelope removed ; the two pupae of A. apries and their silken pupation sites are 
clearly visible. 6. Ventral view of 2nd instar caterpillar of A. apries showing the 
lateral protrusions on the mesothorax (arrows). 7. SEM photograph of 2nd 
instar larva, dorsal view of head and thorax. 8. A: first instar caterpillar of A. 
apries, hatched out of the egg B; C is the coccid colony where the larva preyed 
upon, nearly no coccids are left of it; D is an unidentified phytophageous first 
instar lepidopteran larva (lymantriid? ), responsible for the excavations in the 
zingiber leaf; E: this caterpillar was as well not attacked by Myrmicaria. 


had been built under leaves of bananas, zingibers, and other plants. Only large nests 
were occupied by lycaenids. In four other colonies of Myrmicaria lutea living along the 
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Gombak River, no pupa or pupation site was found. 

The silken bolsters, to which the pupae had fixed their cremasters, were mostly 
located on the outer surface of the first carton layer (rarely on the second) under the 
outer envelope of the nest. Thus there was only a single wall (rarely two) between 
the pupa and the open air. 

While observing freshly opened nests of Myrmicaria (which never contained living 
homopterans, but only brood, queens, and workers of the ants), we once noticed a 
worker ant carrying a small lycaenid larva in the same manner as ant brood between 
its legs and parallel to its body. The caterpillar was held by ant at lateral protrusions 
of its mesothorax, which are quite unusual for lycaenid larvae (Figs.6, 7). It was 
accidentially killed during collecting. 

Most of the homopterans visited by the Myrmicaria workers were scale insects. 
The species visited most often was a coccid that covered its feeding sites with small 
amounts of waxy “wool”. Within such an aggregation of coccids we found an empty 
ovum and a 1* instar miletine caterpillar preying on the coccids (Fig. 8), but complete- 
ly ignored by the ants. We took the caterpillar into the laboratory and fed it with live 
coccids. After the first moult, shape (including the lateral mesothoracic protrusions) 
and colouration were identical to the caterpillar found in the Myrmicaria nest. The L, 
larva did no longer feed on the remaining coccids and starved to death within less than 
8 hours. This might indicate that coccids are inadequate food for L, larvae. Feeding 
tests with Myrmicaria brood could not be conducted. When the freshly dead caterpillar 
was offered to the worker ants together with Myrmicaria larvae of the same size, the 
ants showed no aggression and carried and deposited the caterpillar in the same 
manner as their own brood (if anything, preferring it over their own brood), and they 
palpated the caterpillar intensively just like their own larvae. 

Though we were not able to prove it, we nevertheless are sure that the young 
instar caterpillars were larvae of Allotinus apries. In fact, these were the only 
lycaenids we found associated with Myrmicaria lutea. We checked dozens of coccid 
aggregations attended by dolichoderine ants without finding any Allotinus 
preimaginals. Furthermore, we frequently checked carton nests of other myrmicine 
ant species like Crematogaster spp., and of Dolichoderinae, and silken nests of Oeco- 
phylla sp. and Polyrhachis spp. (Formicinae), but never found any Allotinus apries 
pupae. Our observations on Allotinus apries suggest the following life-history : The 
female oviposits close to or into coccid aggregations attended by workers of 
Myrmicaria lutea. The 1* instar caterpillar is ignored by the workers and feeds on the 
coccids. The peculiar 2" instar larva is as attractive for the ants as their own brood 
and is carried into their nest. There it has to feed on food other than coccids, 
presumably the ants’ brood, within a few hours. Development of the larva seems to be 
quite fast, judging from the fact that we did not observe any older caterpillars during 
nest controls. Pupation takes place within the Myrmicaria nests ; after a comparative- 
ly long pupal stage the imago emerges and escapes from the nest. 
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3.c. Allotinus (Allotinus) subviolaceus C. & R. FELDER, [1865] 

Caterpillars of this species were found in a cleared area on a creeping Uncaria sp. 
(Rubiaceae) in aggregations of an unidentified species of membracids. The membracid 
aggregations were attended by the formicine ant Anoplolepis longipes (JERDON, 1851) 
(Fig. 9). We found lycaenid eggs and different instars of lycaenid caterpillars. The 
eggs were found on the Uncaria stems close to or in the homopteran aggregations and, 
on three occasions, directly on older nymphs (Fig. 10). The caterpillars were observed 
to prey exclusively on young membracid larvae. Ectoparasitic behaviour as described 
by KITCHING (1987) in Allotinus (Allotinus) major C. & R. FELDER, [1865], could not 
be observed. L, and older caterpillars were observed grasping 1* and 2"¢ instar 
membracids with their thoracic legs and feeding on them. 

The rearing of the caterpillars turned out to be difficult under laboratory condi- 
tions. The membracids left the cut twigs so that the younger caterpillars starved to 
death. One older caterpillar fed on a freshly killed nymph, but younger larvae did not 
accept dead food. Only one of our larvae pupated on the stem of the plant, producing 
a male butterfly. 

The chorion of the ovum of A. subviolaceus is white (Fig.10). The first instar 
caterpillar (Figs. 11, 12) is reddish dorsally (similar to the hairy covering of the young 
tips of Uncaria shoots) and slightly yellowish brown ventrally. Head and prothoracic 
shield are blackish. The subdorsal rows of warts are whitish, the subbasal ones 
inconspicuously coloured. 2" and later instar caterpillars are darker (Figs. 9, 12, 13), 
showing the same basic colour pattern as older instars of other miletine caterpillars 
living in homopteran aggregations (compare MASCHWITZ et al., 1985a). A. 
subviolaceus larvae have two conspicuous dark patches subdorsally on the 4" and 5" 
abdominal segments that contrast strongly with the relatively bright colour of the 
posterior area; in last instar caterpillars this area is nearly white (Figs. 14, 15). This 
colouration improves camouflage within the homopteran aggregations. 

The shape of the pupa (Fig. 16) is typical for lycaenids. The pupa is fixed with 
the large cremaster to a silken bolster on the plant stem and additionally with a weak 
girdle, head down. The only pupa observed was 9.5 mm long. After strong mechanical 
stimulation it showed short vibratory movements of high frequency, but low ampli- 
tudes, thereby most likely producing stridulatory sounds as is typical for lycaenid 
pupae. The colouration was similar to that of the larvae, with cryptic small patterns 
in brighter or darker variations of olive or greyish brown providing camouflage on the 
twigs. We did not observe adult butterflies at the sites. 
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Figs.9-16. Allotinus subviolaceus. 9. Membracid aggregation attended by workers of 


Anoplolepis longipes on Uncaria. The abdomen of the ant on the right is clearly 
blown up with honeydew. In the centre, a medium-sized larva of A. subviolaceus. 
10. Egg of A. subviolaceus on last instar nymph of unidentified membracid 
species. 11. First instar caterpillar of A. subviolaceus on young Uncaria leaf, 
length of larva approx.2mm. 12. First and second instar larvae (lines are 5mm 
in length). 13. Half-grown larva (ca. L3,4) on Uncaria stem. 14, 15. Lateral 
and dorsal view of mature caterpillar of A. subviolaceus. 16. Pupa of A. 
subviolaceus on stem of Uncaria (lateral view). The weak girdle is visible at the 
ventral part of the wing sheath. (All photographs except the microphotographs 
taken in the field in W. Malaysia by U. Mascuwitz and W. A. NAssic. SEM 
photograph by M. RUPPEL.) 
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Discussion 


1. Larval nutritive strategies 


Most species of the Miletinae whose larval biology is known feed on aphids or 
coccids (review : COTTRELL, 1984). Thus, aphidophagy and coccidophagy are likely to 
be the plesiomorphic larval nutritive strategies in the Miletinae. The small genus 
Logania represents this basic pattern (MOULTON, 1912; cited after ELIOT, pers. 
comm.). The species-rich genera Miletus and Allotinus in South East Asia apparently 
developed novel feeding specializations derived from the basic miletine strategy, thus 
opening additional niches. The species observed by us exhibit three different nutritive 
strategies. 


a) Maintenance of a broad spectrum of homopteran prey ; possible use ants as 
oviposition cues (“ant-dependent food selection” ? ): 

Miletus boisduvali MOORE (ROEPKE, 1919) and M. biggsii both prey on aphids and 
coccids, the latter apparently only on those living in associations with Dolichoderus 
species and perhaps using the ants as oviposition cue. Other Miletus species seem to 
feed on either aphids or coccids only (M. chinensis: KERSHAW, 1905; M. symethus 
petronius : ELIOT, 1980; M. nymphis fictus: BARLOW, pers. comm.), apparently with- 
out depending on the ants attending these homopterans. 

M. biggsii preys on both coccids and aphids, the latter belonging to several families 
including the Hormaphididae which possess a soldier caste. The aphid soldiers were 
observed to be effective defenders of their colonies against Miletus larvae. The Miletus 
biggsii caterpillars seem to depend on a special, intermediate aphid aggregation size : 
too small an aphid colony might mean starving after eating the whole colony, too large 
might mean being killed by the soldiers. The strong correlation between homopteran 
prey species used and association of these aphids and coccids with Dolichoderus ants 
leads us to the conclusion that the ants are used by the females of M. biggsi as 
oviposition cues as described by ATSATT (1981) and PIERCE & ELGAR (1985) for 
phytophageous myrmecophilous lycaenids. Dolichoderus ants are very abundant in the 
area of our studies and thus many oviposition habitats for M. biggsii are available. 


b) Evolution of kleptoparasitism in ant nests starting from larval coccidophagy : 
Parasitic relationships between lycaenids and ants are not uncommon. One type 
is the “indirect parasitism” of lycaenid larvae on symbiotic associations of ants with 
either myrmecophytic plants (MASCHWITZ et al., 1984) or trophobiotic homopterans. 
This is typical for the miletine larvae which destroy trophobiotic ant-homopteran 
associations by feeding on aphids or coccids. The more direct type of parasitism is 
represented by lycaenid larvae which live in the nests of ants without being attacked 
by them. These larvae (at least the final instars) feed on ant brood and/or some- 
times even solicit regurgitation from the ants, thus parasitizing on the ant colony as a 
whole. This kind of relationship with ants is termed “kleptoparasitism” here. The 
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kleptoparasitic lycaenid species include the “phyto-predaceous” group of HENNING 
(1983a). The kleptoparasitism originated independently several times within the 
Lycaenidae, either starting from mutualistic myrmecophilous associations of Polyom- 
matinae species with ants (e. g. Maculinea and Lepidochrysops, see CLARK & DICKSON, 
1971; HENNING, 1983 a, 1983b; COTTRELL, 1984; THOMAS, 1984; WEIDEMANN, 1986) 
or from non-mutualistic myrmecoxenous relationships with ants as in the genera 
Liphyra, Euliphyra, and possibly Thestor (CLARK & DICKSON, 1971; COTTRELL, 1984). 
The kleptoparasitism involves complex adoption strategies of the lycaenids towards 
the ants, including release of brood-carrying behaviour, following ant’s scent trails and 
others (HENNING, 1983a, 1983b; SCHROTH & MASCHWITZ, 1984; THOMAS 1984). 

Allotinus apries offers an interesting example of the evolution of kleptoparasitism 
in the Miletinae. The L, is coccidophagous, the L, is carried into the carton nests by 
Myrmicaria ants. There the larva probably feeds on ant brood until pupation. The 
carrying behaviour is probably stimulated chemically and further enhanced by the 
lateral thoracic protuberances (an interesting parallelism to the “humping” behaviour 
of Maculinea arion just before the adoption by Myrmica ants, see CHAPMAN, 1915; 
THOMAS, 1977). The scarcity of A. apries (ELIOT, pers. comm.) may be explained by 
this highly specialized life history, making the lycaenid dependent on Myrmicaria- 
coccid associations first and Myrmicaria colonies later. 


c) Shift of the food range from Sternorrhyncha to Auchenorrhyncha : 

Auchenorrhynchophagy has evolved a few times independently within the 
Miletinae (e.g. the African genera Megalopalpus, Lachnocnema and Thestor, see 
LAMBORN, 1914; CLARK & DICKSON, 1971; COTTRELL, 1984). In South East Asia only 
two Allotinus species (including our own observations) are known to feed on mem- 
bracids. Auchenorrhyncha seem to be a less adequate food source for Miletinae, 
probably because they do not normally form large aggregations ; moreover, they are 
in general larger and more agile than Sternorrhyncha and therefore a less readily 
accessible food resource for small and slow L, caterpillars. Aggregations are only 
found in those Auchenorrhyncha that exhibit brood-caring behaviour or form tro- 
phobiotic associations with ants, as for instance membracids (Woop, 1984). 

Allotinus subviolaceus does not deviate from the predaceous life habits normally 
found within the Miletinae : its larvae feed on membracid nymphs as other Miletinae 
do with sternorrhynchans. But at least sometimes the eggs are laid directly on the 
membracids (see Fig.10), thus providing an interesting preadaptation for larval 
ectoparasitism. Such egg deposition patterns have been reported for the African 
Megalopalpus as well (LAMBORN, 1914; review: COTTRELL, 1984). Thus the potential 
for the evolution of larval ectoparasitism is given in certain groups of the Miletinae. 
Recently KITCHING (1987) could indeed show that Allotinus major from Sulawesi lives 
as an ectoparasite on membracid nymphs in the younger larval instars. 

There are evidently only two additional examples of true larval ectoparasitism (in 
early instars; older caterpillars may be predacious) on living insects within the large 
order Lepidoptera: The first one is the pyralid moth Sthenauge (Sthenobaea according 
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to FLETCHER & NYE, 1984) parasiticus JORDAN from Brazil, living on the back of large 
saturniid caterpillars of the genera Automeris and Dirphia and feeding on their scoli 
(JORDAN, 1926). The second example is the family Epipyropidae, where the known 
caterpillars feed on living homopterans (e. g., Flatidae ; KRAMPL & DLABOLA, 1983), at 
first parasitic, then predacious. 

Our observations indicate that the South East Asian Miletini show a greater 
variety of nutritive strategies than hitherto known. The variety exhibited seems to be 
of the same magnitude as the one found in the African miletine species. To overlook 
the whole spectrum and to complete our fragmentary knowledge further detailed 
studies are required. 


2. Larval myrmecoxeny 


The larvae of the Miletinae all lack a dorsal nectary organ (DNO) and tentacular 
organs (TOs), which are the larval organs responsible for myrmecophilous associa- 
tions between ants and lycaenid caterpillars. Therefore they should be termed 
myrmecoxenous following KITCHING & LUKE (1985). Only the pore cupola organs 
(PCOs) are present in Miletinae larvae. The PCOs are supposed to suppress the ants’ 
aggressiveness, and, indeed, the larvae of Miletinae were largely ignored by the ants 
attending the trophobiotic homopterans. Neither aggressiveness nor intensive palpa- 
tion occurred. Thus, the miletine larvae exhibit typical myrmecoxenous characteris- 
tics like, e. g., the Lycaeninae. Whether the epidermal organs recently discovered by 
KITCHING (1987) have any function in the ant-larva interactions remains to be inves- 
tigated. Another problem to be solved is whether the miletine larvae benefit from the 
presence of ants in the trophobiotic homopteran associations as has been shown for 
phytophageous myrmecophilous lycaenids (PIERCE & MEAD, 1981; PIERCE & EAST- 
SEAL, 1986). 

The above generalizations do not apply to the kleptoparasitic larvae. In the case 
of Allotinus apries a cue stimulating the ants to carry the larvae into the nest must 
exist. This signal (probably a chemical one, combined with the morphological speciali- 
zation) needs to be detected. In any case, the kleptoparasitic larvae show a level of 
myrmecophily remarkably different from the myrmecoxeny of other Miletinae. 


3. Imaginal myrmecophily 


In contrast to most of their larvae, at least some imagines of the Miletinae, e. g. 
Miletus biggsii and especially Logania malayica, have to be termed myrmecophilous. 
They apparently use ants as cues for adequate oviposition sites and possibly also as 
signals for feeding or resting places or courtship grounds. Why the butterflies are not 
treated aggressively by the ants is completely unknown. Probably the imagines 
produce appeasement-substances just as the larvae do. As the ants generally defend 
their trophobiotic partners against enemies, it seems likely that the imagines of 
Logania malayica, which rest within the ant-attended aphid colonies during the night 
as well as during most of the day, use this place as a kind of “enemy-free shelter”. As 
imaginal myrmecophily is rare in the Lycaenidae as it is in the Lepidoptera in general, 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


178 U. Mascuwitz, W. A. NAssic, K. DUMPERT and K. FIEDLER 


further studies should include this phenomenon as well. 
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摘 要 


マレ ー 半 島 に お ける アシ ナガ シジミ 亜 科 の 幼虫 の 肉食 性 と 客 棲 性 お よび 成虫 の 好 央 性 
(Ulrich MASCHWITZ, Wolfgang A. NAssic, Klaus DUMPERT & Konrad FIEDLER) 


TYIFRY YS i BROMRATATARCHA), 同 次 亜 目 の 曳 虫 お よび その 分 泌 物 を 食物 と し て いる . R 
南ア ジア の oggz22, Miletus, Allotinus D 属 の 食性 に つい て は ほとん と 知ら れ て いな か っ た が , 我々 の 
最近 の 研究 で , これ ら の 幼虫 が 肉食 性 で ある こと が 確認 され た . また アリ の 上 菓 中 で の 盗 食 寄生 な ど , GEC 
知ら れ な か っ た 食性 に つい て の 知見 を 得 た の で 報告 する . 観察 お よび 実験 は 1986 年 か ら 1987 年 に か け て 
クア ラル ンプ ブー ル の Malaya 大 学 Ulu Gombak 野 外 研究 セン ター と その 付近 で 行わ れ た . 


結果 
Logania malayica malayica DISTANT, 1884 

成虫 は 森林 中 の 開け た 場所 に みみ られ, ショ ウゥ ガ 科 の Achasma 属 に 寄生 し た Pseudoregma 属 の アブ ラム シ 
の コロ ニー で 分 泌 物 を 摂 食し て いた . 夜間 に は ュ コロ ニー 中 で 休む 個体 が 観察 され た . アブ ラム ン は Lepto- 
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thorax 属 の アリ に 世話 を され て いた . Pseudoregma 属 の アブ プラ ムン は 兵隊 アブ ラム シン を 持ち , 大 コロ ニー で 
は その 数 は 多い . チョ ウ の 卵 は 小 コ ロニ ー で の み 発 見 され , また 発見 で きた 幼虫 は 1 頭 の み で あっ た . 兵隊 
アァ ブラ ムシ の 反応 を みる た め , 他 か ら 採 集 し た 477/ezxs 属 の 種々 の サイ ズ の 幼虫 セア ブラ ムシ の コロ ニー 中 
に 入れ た と ころ 幼虫 は すぐ に 攻撃 され , 若 齢 幼虫 は 殺さ れる こと も あっ た . 

Miletus biggsit (DISTANT, 1884) 

1984 年 ,。 カイ ガラ ムシ の コロ ニー の 中 に 産卵 する 雌 を 観察 し た の に 続い て ショ ウ ガ 科 の 植物 に 寄生 し た 
sezgoZegy22 属 の アブ ラム シ の 分 泌 物 を 摂 食し て いた 雌 を 観察 し た . いずれ の 場合 も カイ ガラ ムシ や アブ 
ラム シン は Dolichoderus (カタ アリ ) 属 の アリ に 世話 を され て いた . こと の アリ の 存在 が 雌 に と っ て 産卵 場所 の 
目印 に な っ て いる と 思わ れる . チョ ウ の 卵 は 大 コロ ニー で も る 発見 し た が , 幼虫 は 兵隊 アブ プラ ムシ が いな い 
か , 少な い 小 コロ ニー で の みみ 見 られ た . 幼虫 は アブ プラ ムシ を 摂 食し て いた . 

Allotinus (Pavagerydus) substrigosus substrigosus (MOORE, 1884) 

X a Y DEO AchasmaBicS# L k Pseudoregma 2 n =—PCRAWEL, アブ ラム シン の 分 泌 物 を 
摂 食 する 1 頭 の 雄 を 観察 し た . アブ ラム シン は Crematogaster (シリ アゲ アリ ) 属 の アリ に 世話 を され て いた . 
兵隊 アブ プラ ムシ が 少な い コ ョ ニー 中 に 卵 と 幼虫 を 発見 し た . 

A. (P.) apries FRUHSTORFER, 1913 

HERZ 27 YT) ERO Myrmicaria lutea の 働き アリ に 世話 を され た カイ ガラ ムシ の 集団 中 に 産卵 す 
る . 1 齢 幼 昌 は カイ ガラ ムシ を 摂 食 する . 2 齢 幼虫 は 47. lutea の 働き アリ に より アリ の 巣 の 中 に 運ば れ , 
ァ リ の 幼虫 を 摂 食し て 成長 する . MLR CHhHh, 成虫 は 羽化 後 脱出 する . 

A. (Allotinus) subviolaceus C. & R. FELDER (1865) 

HRT >» RED Uncaria sp. 上 の 種 名 の 判明 し な い ツ ノ ゼ ミ ( 頸 生 群 ) が 集まっ て いる 場所 で み ら れ た . 
こと に は ヤマ アリ 亜 科 に 属す る 4zo の oe の ZS longipes (アン ナガ キア リ ) が 訪れ て いた . 産卵 は 同 次 上 類 の 中 
か , 近く の 茎 に され る が , 3 度 若虫 に 産卵 され た の を 観察 し た . 幼虫 は ッ ノ ゼミ の 若 齢 幼虫 を 食べ る , Mir 
植物 の 茎 上 に 見 られ た . 


考察 

1, 幼虫 の 栄養 戦略 

DH C7 FI AY, カイ ガラ ムン シン) Rl Miletinae 幼虫 の 祖先 形質 的 栄養 戦略 で あり , Logania は 基本 
パタ ー ン を 示す 。 多く の 種 を 含む Mz7etus と Allotinus は より 特 化 し た 食性 を 発展 させ て いる .,. 我々 の 観察 し 
た 種 に は 3 種 の 栄養 戦略 が み ら れ た . 

a) 広範 囲 の 同 次 類 食 の 維持 と 産卵 目印 と し て の アリ 利用 の 可能 性 
Miletus boisduvalik M. biggsii は アブ ラム シ と カイ ガラ ムシ を 食べ る . M. biggsii は 兵隊 を 持つ 種 も 含め 
数 科 に わた る アブ ラム シ を 摂 食す る 一 方 , 兵隊 アプ ラム シ は 幼虫 に 対し コロ ニー 防衛 を する . 幼虫 は 中 規模 
の サイ ズ の コロ ニー に 依存 し て いる よう で ある . コロ ニー の サイ ズ が 小さ すぎ る と 食物 が 少な く , 大 きす ぎ 
る と 兵隊 アブ ラム シ に 殺さ れる か ら で あ る . アブ ラム シン は Dotichoderus 属 の アリ と 結び 付い て いる が , この 
ァ リ の 存在 が 雌 に と っ て 産卵 の 目印 と な っ て いる と 思わ れる . 

b) カイ ガラ ムシ 食 か ら ア リ の 巣 中 で の 盗 食 寄生 へ の 進化 
シジミ チョ ウ と アリ の 寄生 関係 に は 2 タイ プ あ る . 一 つ は アリ と 好 農 性 植物 や 栄養 共生 同期 類 と の 共生 関 
係 に 依存 する シジミ の 間接 的 寄生 と いう べき も の で あり , Miletinae の 幼虫 は 典型 的 で ある . より 直接 的 な 
タイ プ は アリ の 上 巣 中 で 攻撃 を 受け る こと な く 生 活 す る タイ プ で ある . 幼虫 (少な く と も 終 齢 ) は アリ の 幼生 
を 食べ た り , アリ か ら の 給餌 , また は その 両方 で 生育 し , 全く アリ の コロ ニー に 寄生 し て いる . アリ と の こ 
の よう な 関係 を ここ で は 盗 食 寄生 と 呼ぶ . 盗 食 寄生 は 数 回 に わた り 独立 的 に 生じ た と 考え られ る . すなわち 
ァ リ と Polyommatinae( ヒ メシ ジミ 亜 科 ) の 幼虫 の 共生 的 好 蝶 性 関係 か ら ス ター ト し た も の (2cz/e2( ゴ 
マシ ジミ 属 ) Lepidochrysops) と , Liphyra (アリ ノ ス ン ジミ 属 ), Euliphyra, そし て た ぶん Thestor Bim 
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お ける アリ と の 非 共生 的 客 棲 性 か ら 出 発し た も の と か が 考え られ る . A. apries に お いて は アリ に よる 幼虫 運 
搬 行動 は た ぶん 化学 的 に 刺激 され , 更に lateral thoracic protuberances に よっ て 高め られ る と 思わ れる . 
c ) 腹 史 群 か ら 頸 物 群 へ の 食物 の 移行 
頭 物 群 食 は Miletinae の 中 に 少な い 機 会 な が ら 独 立 的 に 進化 し て きた . 東南 アシ ジア で は 2 £0 Allotinus o 
み が ッ ノ ゼ ミ 食 と し て 知ら れる . 頸 惣 群 は Miletinae に と っ て 食物 と し て 十分 と は いえ な いよ うに 思え る . 
な ぜ な ら 通 常 大 き な 集団 は 作ら な いし , MWR CESKA RETEN, 1 齢 幼虫 に と っ て は 受け 入れ に く 
い 食物 で ある た めで ある . A. subviolaceus は ツノ ゼミ の 若虫 を 食い , また 卵 が 直接 ツノ ゼミ に 産ま れる こ 
と も あり , 幼虫 の 外部 寄生 の 興味 ある 前 適応 を 示し て くれ る . この よう な 産卵 ぺ タ ー ン は アフ リカ の 
Megalopalpus で も み ら れ る . 最近 セレ ベス の 4. major で 若 齢 期 に は ツノ ゼミ の 若虫 上 で 外部 寄生 と し て 生 
活 し て いる こと と が 報告 され た . 
東南 アジ ア の Miletini は 以前 知ら れ て いた より 変化 に 富ん だ 栄養 戦略 を と っ て いる . LPL EOLREB 
ら か に する に は 更に 研究 が 必要 で ある . 


2 . 幼虫 の 客 棲 性 

Miletinae の 幼虫 は アリ と シジミ チョ ウッ 幼虫 の 好 蜂 棲 関係 を 信頼 され る も の に する 器官 で ある 背部 蜜 腺 と 
tentacular 器 官 を 欠く . それ ゆえ KrircHINc & Luke (1985) に よる と 客 棲 性 と 言わ れる . Miletinae に は pore 
cupola 器 官 の み が 存 在 し , この 器官 は アリ の 攻撃 性 を 抑え る と 考え られ る . KITCHING (1987) に よっ て 発 
見 され た 表皮 器官 が アリ 一 幼虫 関係 に な ん ら か の 機能 を 持つ か どう か , Miletinae の 幼虫 が 植 食性 の 好 蝶 
性 シン シジミ チョウ に 見 られ る よう な アリ の 存在 に よっ て 利益 を 得 て い る か どう か は 今後 の 研究 の 課題 で あ 





る . 

A. apries に み ら れ る 盗 食 寄生 は 他 の Miletinae の 客 棲 性 と は 明らか 異な る 好 農 性 の 一 段階 を 示し て い 
る . 
3. BORO ERE 


Miletus biggsii & Logania 7227292c2 の 成虫 は 好 農 性 を 示す . 彼ら は 明らか に アリ を 産卵 場所 の 目印 に し て い 
OL, また 採 餌 や 休息 , 交尾 の 場所 の 目印 と し て も 利用 し て いる 可能 性 が ある . な ぜ チ ョ ウ が アリ に よっ て 
攻撃 的 な 扱い を 受け な いか は 不明 で ある が , お そら く 幼 虫 同様 な だ め 物 質 を 生産 し て いる の で あろ う . ア リ 
は 一 般 的 に 栄養 共生 パー トナ ー を 天敵 か ら 守 る の で , L. zzg/2ycz2 の 成虫 が 昼 ば か り で な く 夜 も る アリ に 世話 
を され た アブ ラム シ の コロ ニー 内 で 過ごす こと は , チョ ウゥ ウ に と っ て 天敵 無し の 場所 を 利用 し て いる こと に 
も な る . 成虫 の 好 農 性 に つい て は シジミ チョ ウ 科 で は 希 で あり 更に 研究 が 必要 で あろ う . (文責 伴野 英雄 ) 
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